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DETAILED ACTION 
Response to Amendment 

Applicant's Amendment filed June 20, 2005 has been fully considered and 
entered. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 4, 5, 6-9 and 12-21 are rejected under 35 U.S.C. 112, second 

paragraph, as being indefinite for failing to particularly point out and distinctly 

claim the subject matter which applicant regards as the Invention. 

Regarding claim 1 ; in lines 9-12, the claim recites "when a distance between the 
rod lens and the optical element is longer than about 0.4 mm, and a lens length 
optimized for the distance is in a range between 0.21 pitch and 0.1 pitch, the rod lens 
has end surfaces perpendicular to the optical axis." These limitations are unclear 
because they are preceded by the word "when" and, therefore, it is not clear if these 
limitations must be present in the invention. For instance, it is not clear if the optical 
module defined by claim 1 must have a length longer than about 0.4 mm and a lens 
length in a range between 0.21 pitch and 0.1 pitch. Claim 1 is presently rejected over 
Fukuzawa et al. (US 2003/0026540 A1 ) under 35 USC 1 02(e) for the case when the 
distance between the rod lens and the optical element and the lens length are not the 
specific vales set forth in the conditional "when" statement, and under 35 USC 103(a) 
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for the case when the distance between the rod lens and the optical element and the 
lens length are the specific vales set forth In the conditional "when" statement. 

Regarding claim 6; the claim recites " when a distance between the rod lens and 
the optical element is longer than a predetermined distance" in lines 9-10 of claim 6. 
This is unclear because the predetermined distance is the distance between the rod 
lens and the optical element in the present invention (see page 1, lines 21-23; page 5, 
lines 15-17; and page 12, lines 25-27 of the present application). It is not clear how the 
distance between the rod lens and the optical element can be longer than the 
predetermined distance, when the predetermined distance, as used in the specification, 
is the distance between the rod lens and the optical element. Additionally, these 
limitations are unclear because they are preceded by the word "when" and, therefore, it 
is not clear if these limitations must be present in the invention. 

Regarding claim 9; in lines 13-16, the claim recites "when a distance between 
the rod lens and the optical element is longer than about 0.4 mm, and a lens length 
optimized for the distance is in a range between 0.21 pitch and 0.1 pitch, the rod lens 
has end surfaces perpendicular to the optical axis." These limitations are unclear 
because they are preceded by the word "when" and, therefore, it is not clear if these 
limitations must be present in the invention. For instance, it is not clear if the optical 
module defined by claim 9 must have a length longer than about 0,4 mm and a lens 
length in a range between 0.21 pitch and 0.1 pitch. Claim 9 is presently rejected over 
Fukuzawa et al. (US 2003/0026540 A1) under 35 USC 102(e) for the case when the 
distance between the rod lens and the optical element and the lens length are no( the 
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specific vales set forth in the conditional "when" statement, and under 35 (JSC 103(a) 
for the case when the distance between the rod lens and the optical element and the 
lens length are the specific vales set forth in the conditional "when" statement. 

Regarding claims 4, 5, 7, 8 and 12-21 ; the claims inherently contain the 
deficiencies of the base and intervening claim from which they depend. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an applicatton for patent by another filed in the United States before the inventbn by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 4, 7, 9 and 12 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Fulcuzawa et al. (US 2003/0026540 A1). 

Regarding claim 1 ; Figures 4 and 5 of Fukuzawa et al. disclose an optical module 
comprising: 

- at least one optical fiber (1 5, 1 6 and 1 7 In Figure 4; 1 1 , 1 2 and 1 3 in 
Figure 5) each having an end surface and being arranged parallel to 
each other; 

- a gradient index rod lens (21 ; see Figure 5 and paragraph [0069]), 
wherein the rod lens (21) is placed at a position separated from the 
end surfaces of the optical fibers by a space; and 
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- an optical elennent (50) that is separated from tlie rod lens (21 ); 

- wherein outgoing light (Ai, A2) from at least one optical fiber (1 1 , 1 3) is 
inputted to the optical element (50) via the rod lens (21), and light (Ai) 
reflected by the optical element (50) is coupled to the at least one 
optical fiber (11,13) via the rod lens (21 ). 

Regarding claim 9; Figure 12 of Fukuzawa et al. discloses an optical module 
using a gradient index rod lens (532, 533) comprising: 

- first and second optical fibers (535, 536) each having an end surface 
and being arranged parallel to each other; 

- a gradient index rod lens (535, 536; see paragraph [0149]), wherein 
the rod lens is placed at a position separated from the end surfaces of 
the first and second optical fibers by a space; and 

- an optical element (534) that is separated from the rod lens; 

- wherein outgoing light from the first optical fiber is inputted to the 
optical element via the rod lens, and light reflected by the optical 
element is coupled to the second optical fiber via the rod lens; and 

- wherein the end surfaces of the optical fiber are inclined relative to a 
plane perpendicular to the optical axis of the rod lens by a 
predetermined angle. 

Regarding claims 4 and 12; the refractive index of gradient-index lenses 
(gradient index rod lenses) varies parabollcally as a function of radius, and it is an 
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inherent property of a gradient index rod lens that the worl<ing distance (back focal 
length) is given by: 

«o-\/^tan(zVi4) 

(see pages 15.16-15.17 of "The Practical Application of Light", Melles Griot, 1999). 
Fukuzawa et al. further discloses that the optical device (50) is arranged at a 
predeternnined position that is set within + or - .25% of the focal length of the lens (21 ), 
and thus the distance between the rod lens and the optical element may be shorter than 
the calculation value (see paragraph [0043]). 

Regarding claim 7; the at least one optical fiber comprises: 

- an incoming optical fiber (1 1 ) and an outgoing optical fiber (1 3); 

- wherein the Incoming optical fiber causes light to reach the rod lens 
(21 ) from a part displaced from the optical axis; and 

- wherein the outgoing optical fiber is located at a position to which light 
that is refiected by the optical element (50) and passes through the rod 
lens is coupled. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1, 4, 5, 7-9, 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fukuzawa et al. (US 2003/0026540 A1). 

Regarding claim 1 ; Figures 4 and 5 of Fukuzawa et al. disclose an optical module 
comprising: 

- at least one optical fiber (15, 16 and 17 in Figure 4; 11, 12 and 13 in 
Figure 5) each having an end surface and being arranged parallel to 
each other; 

- a gradient index rod lens (21 ; see Figure 5 and paragraph [0069]), 
wherein the rod lens (21) is placed at a position separated from the 
end surfaces of the optical fibers by a space; and 

- an optical element (50) that Is separated from the rod lens (21 ); 

- wherein outgoing light (Ai, A2) from at least one optical fiber (1 1 , 1 3) is 
inputted to the optical element (50) via the rod lens (21 ), and light (Ai) 
reflected by the optical element (50) is coupled to the at least one 
optical fiber (1 1 , 1 3) via the rod lens (21 ); 

- wherein there Is a distance (f) between the rod lens and the optical 
element; 

- wherein a lens length optimized for the distance may be in a range 
between 0.21 pitch and 0.1 pitch (see paragraph [0070]-[0073], in 
which Fukuzawa et al. discloses that a length Is preferably shorter than 
0.25 pitch in order to make a core adjustment easier for positioning the 
optical fiber; the Examiner notes that values in the range of 0.1 pitch to 
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0.21 pitch are within the range of values taught by Fukuzawa et al., 
which includes values less than (i.e. shorter than) 0.25 pitch); and 
- wherein the rod lens has end surfaces perpendicular to an optical axis. 

Fukuzawa et al. does not specifically stating that the value of the distance is 
about 0.4 mm. Fukuzawa et al. teaches that the distance the lens length is optimized 
for is the focal distance, which is based on the lens length, and that the lens length is 
based on pitch, which is based on refractive index distribution (see paragraph [0070]) 
for a gradient index rod lens. Therefore, one of ordinary skill in the art would have 
recognized that the distance could be any desired value, including 0.4 mm, since the 
length of the lens, the pitch and/or the refractive index distribution can be selectively 
chosen to adjust the distance, wherein the distance is the focal distance of the gradient 
index rod lens. Therefore, one of ordinary skill in the art would have found it obvious to 
have the distance or focal distance of the lens be any desired value, including 0.4 mm, 
since it has been held that wherein the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art {In re Aller, 105 USPQ 233) and that discovering an optimum value of a result 
effective variable involves only routing skill in the art {In re Boesch, 617 F. 2d 272, 205 
USPQ 215 (CCPA 1980)). 

Regarding claim 4; the refractive index of gradient-index lenses (gradient index 
rod lenses) varies parabolically as a function of radius, and it is an inherent property of a 
gradient index rod lens that the working distance (back focal length) is given by: 
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(see pages 15.16-15.17 of "The Practical Application of Light", Melles Griot, 1999). 
Fukuzawa et al. further discloses that the optical device (50) is arranged at a 
predetermined position that is set within + or - .25% of the focal length of the lens (21 ), 
and thus the distance between the rod lens and the optical element may be shorter than 
the calculation value (see paragraph [0043]). 

Regarding claim 5; Fukuzawa et al. does not specifically state that the 
predetermined amount is about 0.3 mm. One of ordinary skill in the art would have 
found it obvious to have the predetermined amount be any desired amount, including 
0.3 mm, since it has been held that wherein the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art {In re Aller, 105 USPQ 233) and that discovering an optimum 
value of a result effective variable involves only routing skill in the art {In re Boesch, 617 
F. 2d 272, 205 USPQ 21 5 (CCPA 1 980)). 

Regarding claim 7; the at least one optical fiber comprises: 

- an incoming opfical fiber (1 1 ) and an outgoing optical fiber (1 3); 

- wherein the incoming optical fiber causes light to reach the rod lens 
(21) from a part displaced from the optical axis; and 

- wherein the outgoing optical fiber is located at a position to which light 
that is refiected by the optical element (50) and passes through the rod 
lens is coupled. 

Regarding claim 8; the at least one optical fiber comprises: 
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- an incoming optical fiber (1 1 ) that is located at an incoming side of the 
rod lens (21 ) and another optical fiber (13) located at a position to 
which light that is reflected by the optical element (50) is coupled via 
the rod lens (21 ); 

- wherein the two optical fibers are held in parallel by a capillary (see 
paragraphs [0072]-[0074]); 

- wherein the end surfaces of the optical fibers are arranged to be 
spaced from the end surface of the rod lens by an equal distance; and 

- wherein optical axes of the two optical fibers are substantially parallel 
to the optical axis of the rod lens. 

Regarding claim 9; Figure 12 of Fukuzawa et al. discloses an optical module 
using a gradient index rod lens (532, 533) comprising: 

- first and second optical fibers (535, 536) each having an end surface 
and being an^nged parallel to each other; 

- a gradient index rod lens (535, 536; see paragraph [0149]), wherein 
the rod lens is placed at a position separated fi'om the end surfaces of 
the first and second optical fibers by a space; and 

- an optical element (534) that is separated from the rod lens; 

- wherein outgoing light from the first optical fiber is inputted to the 
optical element via the rod lens, and light reflected by the optical 
element is coupled to the second optical fiber via the rod lens; 
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- wherein the end surfaces of the optical fiber are inclined relative to a 
plane perpendicular to the optical axis of the rod lens by a 
predetermined angle; 

- wherein a distance between the rod lens and the optical element is 
longer than a predetermined value; 

- wherein a lens length optimized for the distance may be in a range 
between 0.21 pitch and 0.1 pitch (see paragraph [0070]-[0073], in 
which Fukuzawa et al. discloses that a length is preferably shorter than 
0.25 pitch in order to make a core adjustment easier for positioning the 
optical fiber; the Examiner notes that values in the range of 0.1 pitch to 
0.21 pitch are within the range of values taught by Fukuzawa et al., 
which includes values less than (i.e. shorter than) 0.25 pitch); and 

- wherein the rod lens has end surfaces perpendicular to an optical axis. 
Fukuzawa et al. does not specifically stating that the value of the distance is 

about 0.4 mm. Fukuzawa et al. teaches that the distance the lens length is optimized 
for is the focal distance, which is based on the lens length, and that the lens length is 
based on pitch, which is based on refractive Index distribution (see paragraph [0070]) 
for a gradient Index rod lens. Therefore, one of ordinary skill in the art would have 
recognized that the distance could be any desired value. Including 0.4 mm, since the 
length of the lens, the pitch and/or the refractive index distribution can be selectively 
chosen to adjust the distance, wherein the distance is the focal distance of the gradient 
index rod lens. Therefore, one of ordinary skill in the art would have found it obvious to 
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have the distance or focal distance of the lens be any desired value, including 0.4 mm, 
since it has been held that wherein the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill In the 
art (In re Alter, 105 USPQ 233) and that discovering an optimum value of a result 
effective variable involves only routing skill in the art (/n re Boesch, 617 F. 2d 272, 205 
USPQ 215 (CCPA 1980)). 

Regarding claim 12; the refractive index of gradient-index lenses (gradient index 
rod lenses) varies parabolically as a function of radius, and it is an inherent property of a 
gradient index rod lens that the working distance (back focal length) is given by: 

/ioV^tan(zV]4) 

(see pages 15.16-15.17 of "The Practical Application of Light", Melles Griot, 1999). 
Fukuzawa et al. further discloses that the optical device (50) is arranged at a 
predetermined position that is set within + or - .25% of the focal length of the lens (21 ), 
and thus the distance between the rod lens and the optical element may be shorter than 
the calculation value (see paragraph [0043]). 

Regarding claim 13; Fukuzawa et al. discloses all of the limitations of claim 13 as 
applied above, except for the first and second optical fibers being arranged to contact 
each other on the optical axis of the rod lens. One of ordinary skill in the art would have 
found it obvious to position the optical fibers as closely together as necessary to ensure 
that the reflected light is accurately coupled, including positioning the optical fibers so 
that they contact each other along the optical axis of the rod lens, especially since dual 
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fiber collimators are commonly formed in this manner in the art, and since it appears 
that the invention would perform equally well regardless. 

Allowable Subject Matter 
Claims 6 and 14-21 would be allowable If rewritten or amended to overcome 
the rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art cited on attached form PTO-892 is the most relevant prior art 
known, however, the invention of claims 6 and 14-21 distinguishes over the prior art of 
record because none of the references either alone or in combination disclose or render 
obvious an optical module as defined in claim 8, wherein the at least one optical fiber is 
a single optical fiber located coaxially with the rod lens and an optical circulator is 
connected to the incoming optical fiber in combination with the other limitations of claim 
6. Claims 14-21 depend from claim 6. 

Hence, there is no reason or motivation for one of ordinary skill in the art to use 
the prior art of record to make the invention of claims 6 and 14-21. 

Response to Arguments 

Applicant's arguments filed June 20, 2005 have been fully considered but they 
are not persuasive. 

Regarding prior art rejections to the claims over Fukuzawa et al. (US 
2003/0026540 A1); Applicant states that one embodiment of the invention, as defined in 
the amended claims, is an optical module having at least one optical fiber, a gradient 
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rod lens, and an optical element. The at least one optical fiber has an end surface that 
is spaced from the rod lens by a space. The optical element is separated from the rod 
lens. The rod lens has end surfaces perpendicular to an optical axis. Outgoing light 
from the optical fiber is input to the optical element via the rod lens, and light reflected 
by the optical element is coupled to the optical fiber via the rod lens. 

In the invention of Fukuzawa et al., an optical module (the module is shown in 
Figures 4 and 5) has at least one optical fiber (15-17, 11-13), a gradient rod lens (21), 
and an optical element (50). The at least one optical fiber has an end surface that is 
spaced from the rod lens by a space (this is dearly shown in Figures 4 and 5). The 
optical element is separated from the rod lens (this is clearly shown in Figures 4 and 5). 
The rod lens (21) has end surfaces perpendicular to an optical axis (C). Outgoing light 
(Ai, A2) from the optical fiber (15) is input to the optical element (50) via the rod lens, and 
light reflected by the optical element (Ai) is coupled to the optical fiber (17) via the rod 
lens. 

Applicant further states that in the embodiment of the present invention, a 
distance between the rod lens and the optical element is longer than about 0.4 mm, and 
a lens length optimized for the distance is in a range of 0.21 pitch to 0.1 pitch. 

First, these limitations follow the word "when", and, therefore, the clainned 
invention does not require these features. The use of "when" in the claim followed by 
limitations renders the scope of the claim indefinite. Second, in paragraphs [0070J- 
[0073], Fukuzawa et al. discloses that a length is preferably shorter than 0.25 pitch in 
order to make a core adjustment easier for positioning the optical fiber. The Examiner 
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notes that values in the range of 0.1 pitch to 0.21 pitch are within the range of values 
taught by Fukuzawa et a!., which includes values less than (i.e. shorter than) 0.25 pitch. 
Therefore, Fukuzawa et al. discloses or at the very least suggests values in a range of 
0.21 pitch to 0.1 pitch. Last, Fukuzawa et al. teaches that the distance the lens length is 
optimized for is the focal distance, which is based on the lens length, and that the lens 
length is based on pitch, which is based on refractive index distribution (see paragraph 
[0070]) for a gradient index rod lens. Therefore, one of ordinary skill in the art would 
have recognized that the distance could be any desired value, including 0.4 mm, since 
the length of the lens, the pitch and/or the refractive index distribution can be selectively 
chosen to adjust the distance, wherein the distance is the focal distance of the gradient 
index rod lens, as taught by Fukuzawa et al. Thus, one of ordinary skill in the art would 
have found it obvious to have the distance or focal distance of the lens be any desired 
value, including 0.4 mm, since it has been held that wherein the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art {In re Aller, 105 USPQ 233) and that discovering an 
optimum value of a result effective variable involves only routing skill in the art {In re 
Boesch, 617 F. 2d 272, 205 USPQ 215 (CCPA 1980)). 

Applicant states that the configuration of the present invention reduces insertion 
loss and reflected retum light of the module; reduces the limitation of the prior art 
regarding adjusting the position of the at least one optical fiber relative to the rod lens; 
and yields shortened lens length and lower optical loss. 
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Fukuzawa et al. discloses tliat the invention tliereof makes it easier to position 
the optical fiber, which is inherently positioned with respect to the rod lens (see 
paragraph [0071]). Furthermore, the invention of Fukuzawa et al. reduces insertion loss 
and reflected return light of the module; and yields shortened lens length and lower 
optical loss (see the abstract and paragraph [0166]). The Examiner notes that since the 
prior art meets the structural limitations of Fukuzawa et al.. it is also capable of 
performing the same functions. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented In 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant Is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action Is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning the merits of tiiis communication sliould be directed to 
Examiner Michelle R. Connelly-Cushwa at telephone number (571) 272-2345. The 
examiner can normally be reached 9:00 AM to 7:00 PM, Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney B. Bovernick can be reached on (571) 272-2344. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Any inquiry of a general or clerical nature should be directed to the Technology 
Center 2800 receptionist at telephone number (571) 272-1562. 




Michelle R. Connelly-Cush 
Patent Examiner 
August 3, 2005 



